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Abstract: Based on the meso-structure of three-dimensional (3D) braided composites, the finite element models of
thermo-physical properties of four-directional and five-directional composites are established. By using the periodic non-
adiabatic temperature boundary condition and displacement boundary condition, the global effective thermal
conductivity coefficient and thermal expansion coefficient are calculated, which are in a better agreement with
experimental results than the previous literature. Based on this, the law of thermo-physical properties influenced by
material parameters (i.e. braiding angle, fiber volume fraction and braiding structure) are also studied. The thermo-
physical properties of 3D braided composites are significantly anisotropic, and the tendency of the thermal expansion
properties with material parameters is more non-linear than the thermal conductivity properties.

Keywords: 3D braided composites thermal conductivity thermal expansion finite element method unit cell
Received 2010-08-27;

Fund:

5 ARl 3E 4 (10932001,11072015)

Corresponding Authors: Tel.: 010-82317507 E-mail: luzixing@buaa.edu.cn Email: luzixing@buaa.edu.cn

About author: 5%(1987-) B, L5 A . EEHFT A EAMEE.  E-mail: xiajinjinjin@yahoo.com.cn j572(1960- )
BB WS, T R E AR . WM B . Tel: 010-82317507 E-mail: luzixing@buaa.edu.cn

FIHAC:

K, T RO SR B RE A BT AT 0], AR, 2011, 32(6): 1040-1049.

Service

b ATA SR 25 A
FOMAFRIN A5 4L
FOMAGIHE S

F Email Alert

F RSS

e AR E

XIA Biao, LU Zixing. Finite Element Analysis on Thermo-physical Properties of 3D Braided Composites[J]. Acta Aeronautica et Astronautica Sinica, 2011, 32

(6): 1040-1049.

Copyright 2010 by i 2#4k



